Aims-An increase in the proliferative state of the gastric epithelium has been attributed to infection with Helicobacter pylorz. In order to obtain a more precise estimate of the magnitude of this change, the proliferative state of 17 cases of florid Hpylori associated follicular gastritis was examined using the antibody MIB-1. Methods-Comparable results were produced from control and gastritis cases by using a combination of two reproducible measures of the labelled cells. Dividing cells in the gastric mucosa are concentrated within a proliferating compartment, situated at the base of the crypts. This compartment was measured and expressed as a proportion of the total crypt length. The proportion of positively labelled cells within the compartment was also counted. Results-The proliferation compartment in the gastritis cases occupied 45-6% ofthe gastric crypt compared with 15-4% in the control group. Of the cells in the proliferating compartment, 79-5% were positively labelled in the gastritis cases and 33.4% in the control group.
In the past the study of the proliferation of cells in the gastric mucosa has been hampered by the relative morphological complexity of the area. The huge interest created by Helicobacter pylori in the past decade has encouraged a reexamination of the problem, as clear explanations are sought to explain the mechanism of disease in the numerous pathological conditions associated with the bacterium. The association between serological evidence of H pylori infection and adenocarcinoma of the stomach was first reported in 199112 and subsequent reports have substantiated the link. 3 The idea of carcinomatous change occurring in chronically inflamed tissue is well established in the case of ulcerative colitis. A high rate of epithelial proliferation serves as a prognostic indicator in patients with ulcerative colitis at particular risk of developing colon carcinoma. 4 The question of whether a similar situation exists in the case of chronic gastritis and gastric adenocarcinoma remains unanswered.
Early work on the proliferation kinetics of gastric mucosa described a proliferation compartment, where labelled proliferating cells first appeared. These proliferating cells migrate along the crypt to be eventually shed into the gastric lumen.5 The proliferating compartment occupies the region close to the neck of the gastric glands. Once the proliferating cells are labelled histologically, the mucosa is clearly divided into three zones, with the proliferating compartment sandwiched between the superficial crypt and deep glandular zones (figs 1 and 2).6
While it is clear that the inflammatory response caused by H pylori infection is likely to increase the proliferation rate of the gastric mucosa, moving on from descriptive terms to actually quantifying the change is less straightforward.
At present, there is no universally adopted method for the quantification of labelled, proliferating cells in the gastric mucosa. Most studies have collected biopsy material and obtained a labelling index, by expressing the proportion of positively labelled proliferating epithelial cells in a sample count of predetermined minimum size. Figure 2 Photomicrograph of gastric mucosa stained with MIB-1.
cessing for antigen retrieval, has facilitated the study of proliferating cells in routinely processed, archival tissue.9 MIB-1 is reactive to an epitope of the nuclear Ki67 antigen. Although of unknown function,'0 Ki67 is known to be present in all stages of the cell cycle apart from G,. In a recent comparison with the thymidine analogue bromodeoxyuridine, MIB-1 proved a reliable indicator of proliferating cells in gastric biopsy material.6
Methods
The tissue used in this study was retrieved from 17 gastrectomy specimens from patients with florid follicular gastritis and MALT lymphoma. In each case the tissue had been fixed in formalin and embedded in paraffin wax. Infection with Hpylori was confirmed by positively identifying the bacteria on histological sections stained with modified Giemsa.
To obtain control specimens, we reviewed gastric resection margins from specimens excised because of pancreatic and gastric carcinoma within the past five years. Of the 83 cases reviewed, 77 (92 8%) had some degree of gastritis in the background stomach. Only six cases had no evidence of bacteria, were absolutely clear of inflammatory infiltrate, and were therefore suitable as controls.
The specimens were deparaffinised in xylene and microwaved in an 800 W oven (Panasonic NN-6450), in 0 01 M citrate buffer, at medium power for 25 minutes.9 MIB-1 antibody was then applied and the slides incubated at 4°C for 24 hours. The specimens were stained using a Streptavidin biotin technique.
Two methods were used to quantify the proliferative state of the epithelium. The length of the proliferative compartment was measured and expressed as a percentage of the total crypt length (fig 3) . All measurements were made on a Vesopan microscope, which projects the slide image onto a wax screen, making measurement with a calibrated ruler simple.
In addition, a labelling index was calculated by counting the positively stained cells, and expressing them as a proportion of the total cells in the proliferative compartment (fig 3) . Only crypts that were sectioned longitudinally down to the base of the proliferating compartment were included (crypt B in fig 1 ) , the rest being used simply as a rough guideline to the deep margin of the zone. The data from these measurements were considered nonparametric and therefore the Mann-Whitney U test was used for statistical analysis. The 95% confidence limits for the difference between the group medians was also calculated.
Results
In this series just over 10% of the crypts were sectioned longitudinally and were therefore suitable for analysis. The mean length of mucosa available in each specimen was 36-5mm, about 10 times the size of an endoscopic biopsy specimen. In the gastritis and control groups there was a mean of 47-7 crypts available for measurement and cell counting. The mean number of crypts per mm length of mucosa in the normal controls was 12. This figure dropped to 10-9 in the cases with follicular gastritis. This difference in the active, chronic gastritis cases was largely due to thicker lamina propria between the crypts. The crosssectional diameter of the crypts did not vary greatly until the degree of glandular atrophy was noticeable.
Measurements taken in the proliferative compartment revealed that the mean crosssectional diameter, calculated from sample measurements from all of the gastritis cases, was 46-3pm compared with 55 In using florid follicular gastritis for this study, we have purposely chosen from the more severe end of the spectrum of H pyloni associated gastritis. Hpylori gastritis is frequently a patchy disease'3 and it is therefore probable that our figures, derived from uniformly severe gastritis, are an overestimation of the situation in H pylori infection as a whole.
The distribution of the MIB-1 positive cells in the areas of intestinal metaplasia was similar to that found in studies of proliferation in the colon.4 Again, the cells were concentrated in a proliferation compartment at the base of the crypts. As the deep margin of this compartment is much closer to the muscularis, this difference is probably attributable to the associated glandular atrophy. The relative size of the proliferation compartment in the areas of intestinal metaplasia seems to be similar to those in the inflamed crypts, although the number of such crypts was too small to allow analysis of any significance.
In conclusion, our results show that following infection with H pyloni there is a greater than 100% increase in the proportion of gastric epithelial cells undergoing active proliferation. The magnitude of the increase in the number of proliferating cells would seem to be sufficient to warrant further investigation as a potential risk factor for gastric carcinoma.
